Speciation in Chlamydia: genomewide phylogenetic analyses identified a reliable set of acquired genes.
Horizontal gene transfer (HGT), a process through which genomes acquire sequences from distantly related organisms, is believed to be a major source of genetic diversity in bacteria. A central question concerning the impact of HGT on bacterial genome evolution is the proportion of horizontally transferred sequences within genomes. This issue, however, remains unresolved because the various methods developed to detect potential HGT events identify different sets of genes. The present-day consensus is that phylogenetic analysis of individual genes is still the most objective and accurate approach for determining the occurrence and directionality of HGT. Here we present a genome-scale phylogenetic analysis of protein-encoding genes from five closely related Chlamydia, identifying a reliable set of sequences that have arisen via HGT since the divergence of the Chlamydia lineage. According to our knowledge, this is the first systematic phylogenetic inference-based attempt to establish a reliable set of acquired genes in a bacterial genome. Although Chlamydia are obligate intracellular parasites of higher eukaryotes, and thus suspected to be isolated from HGT more than the free-living species, our results show that their diversification has involved the introduction of foreign sequences into their genome. Furthermore, we also identified a complete set of genes that have undergone deletion, duplication, or rearrangement during this evolutionary period leading to the radiation of Chlamydia species. Our analysis may provide a deeper insight into how these medically important pathogens emerged and evolved from a common ancestor.